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Introduction

31
The Arctic has been predicted to be sea-ice-free in summer by the middle of the twenty-first cen- Oziel et al. 2017 ) and Arctic Ocean (Polyakov et al. 2017 ). This makes it important to 103 quantify the role that Barents Sea ice trends play on BSW properties.
104
The goal of this study is to investigate the variability of SST in order to characterise the PFs The methods and tools are presented in Section 2. In order to identify forcings on the formation 111 of BSW, in Section 3, the mechanisms that cause variability in SST on seasonal and to multidecadal concentration. The sea ice edge is defined as the 15% contour the sea ice concentration.
127
Bathymetry is taken from the GEBCO 2014 30 arcsecond resolution dataset (Weatherall et al.
128
(2015); GEBCO 2014 Grid, version 20150318, www.gebco.net). In the Barents Sea, it corre-129 sponds to a resolution of 0.2 km in longitude and 0.9 km in latitude. We also use fields of surface 130 air temperature (SAT; corresponding to temperature at 2 m above surface) and sea level pressure 
148
In order to examine the variability and long-term trends over the wider region than just 149 these two sections, temperature and salinity fields from the EN4 dataset are analysed (EN4.2.0, 150 www.metoffice.gov.uk/hadobs/en4). EN4 comprises in situ ship CTD profile data and Argo float 151 data optimal-interpolated on a 1 • , monthly z-grid with 42 levels (Gouretski and Reseghetti 2010) . values provided in EN4 are considered throughout this study (Good et al. 2013 ).
157
Additional temperature and salinity fields are retrieved from the MIMOC ocean climatology 158 project (www.pmel.noaa.gov/mimoc), which optimally interpolates in situ ship CTD profiles and
159
Argo float data onto a 0.5 • σ -grid followed by an 81 level z-grid (Schmidtko et al. 2013 ). The 
165
The Barents Sea SST seasonal climatology is calculated from the OSTIA data. To resolve the PF, 166 the magnitude of the gradient in SST for both the latitude and longitude directions are calculated 167 using the equation:
In order to characterise the temporal and spatial variability in SST over the Barents Sea, em- by its respective standard deviation. We also compute correlations between the PC and other fields 180 which were also subject to a 12-month running mean.
181
A 2-tailed Welch's t-test is used to estimate the significance of a difference between two given 182 time periods, while a 2-tailed Student's t-test is used for the significance of linear trends in monthly 183 SST. For estimating the 95%-level significance of correlations, a 2-tailed Student's t-test is used 184 and an appropriate reduction in degrees of freedom associated with a 12-month running mean is 185 accounted for.
186
In this study, the criteria used to define the different water masses mostly follows previous 187 definitions found in the literature (e.g. Loeng (1991) ; Table 1 
247
These correlations suggest that, when mode 1 is in positive phase, SST is warm in the Barents 248 Sea, the sub-surface AW temperature is warmer than average, sea ice extent is low and SAT is 249 warmer than average. A mechanism that could explain this mode is an increase in the temperature In summary, our lagged correlation analysis is consistent with heat carried in the AW inflow 260 gradually influencing both SAT and BSW SST as it propagates from Fugloya-Bear Island section 261 to the Kola section and onwards to the interior Barents Sea where SAT can feed heat back to SST.
262
Our results suggest AW inflow temperature may be at least as important as SAT in setting the 263 Barents Sea SST. Indeed, this BSW-SST-forcing mechanism is supported by the conclusions of We then focus on the interannual variability of the PF and its relationship with the sea ice edge In addition to the changes found in the southern side of the front, discussed above, changes in On the northern side of the transect, the ArW layer (Table 1) (Figure 7c,d) . This may represent a change in BSW temperature over To calculate the dilution of AW by sea ice melt, we estimate the volume to be diluted by The salinity of inflowing AW should also be taken into account when calculating a change 492 in BSW salinity. As shown on Figure 5d , the mean properties of AW at the Fugløya-Bear driven by an increase in AW temperature.
547
Our results provide new evidence that, in addition to the natural multidecadal variability, the 548 Barents Sea is currently undergoing atlantification, with the corresponding temperature and salin- 
813
The sea ice edge is defined by 15% sea ice concentration (white line) and the black line 
